In this paper, we investigate the market structure-performance relationship within the Tunisian banking system during the period 1990-2005. We attempt to distinguish between two theories, namely the Efficient Structure Theory and Market Power Theory. Using the Data Envelopment Analysis Method, we estimate efficiency measures under X-efficiency, Technical Efficiency, Scale Efficiency and Allocative Efficiency. By incorporating into our analyses these forms of efficiencies, this study allowed us to test for the validity of new hypotheses. The empirical investigation is conducted on profit and price regressions for a sample of 10 commercial banks. The results reject the SCP and Quite life hypotheses under the market power theory but retain the RMP hypotheses. Also, all the hypotheses under Efficient Structure theory are rejected. This result suggests that Tunisian banks do not exert a monopole power entailing the exploitation of customers, yet they are able to extend their market share and generate profits thanks to a diversification of products.
Introduction
Within the framework of the restructuring efforts and the increasing openness of the Tunisian banking sector over a challenging environment marked by its quick mutations, several incentives have been undertaken in view of implementing a competitive bond between operators as well as improving the products and services offered. Banks found themselves in the obligation of seeking the most efficient organisational solutions, a diversification of the offer and the exploitation of the most advanced economies of scale. It is generally accepted that this latter might be achieved by the means of a partial or complete acquisition of national or foreign credit institutions. Bringing together banks might as well bring about similar effects but which are accompanied by a decrease in the number of banks thus leading to an increase at the level of market concentration. The change at the level of the banking sector which streams from the restructuring efforts might ultimately bring implications on the national level if they allow banks a market power likely to be socially ill-fated reducing thus the consumer's well-being. This justifies the extreme caution practiced by the authorities at the level of competition between firms. These fundamental changes have completely overturned the banking scene and have put this sector into a very serious situation characterized by a strong rivalry, in which competition became a very essential objective, yet, difficult to achieve. Such a situation forces banks to react in order to harmonize their procedures in a way to adjust themselves to the current events and to the requirements of this situation. Being thus, and to justify their existence and to strengthen their insertion into the international arena, banks should have the resources such that they challenge and win challenges at the level of efficiency research.
Efficiency, as a key factor of competitiveness, nowadays receives a multidimensional interest justified by the coexistence of well-defined capacities and skills making up an entangled and inter-related set which we cannot minimise nor neglect the value of one over the other. Among these capacities, the bank should be skilled in the five knowledge sets, have the talent to reinforce the training process and the relational network. It should as well master the sense of prediction and selection and rely on human capital. It goes without saying then that cost shrinking is no more the objective itself, in that institutions are seeking the adjustment of costs to quality and to products volumes in order to be efficient.
Two classic functional forms have dominated banking efficiency analysis; these are the parametric and non-parametric methods. The parametric method presents an econometric estimation of costs' parameters and includes three approaches; the Stochastic Frontier Approach (SFP), the Thick Frontier Approach (TFA) and the Distribution-Free Approach (DFA). The non-parametric approach is a programming technique which presents a linear frontier known as the Data Envelopment Approach. This method consists in searching whether there exists for each producer or a Decision-Making Unit (DMU) another entity which produces a higher quantity of output with a given data input or which entity with a given quantity of output uses less quantity of inputs. The whole set of entities which responds to this constrained optimisation program makes up what is called data envelopment frontier or better practices (Jemrić and Vujčić, 2002; Avkiran, 2006; Ariff and Can, 2008; Fu and Heffernan, 2007) . A particular interest is devoted to the notion of efficiency, which notion has polarised the concern of several researchers given its distinguished contribution in explaining the market structure-performance paradigm.
The rest of the paper is organized as follows. Section 2 introduces the theories of Efficient Structure and Market Power and presents the different derived hypotheses. Section 3 presents the Data Envelopment Analysis methodology, and section 4 discusses the data and variables used. Results are presented in section 5. Section 6 draws some conclusions.
Efficient Structure vs Market Power: Theories and Emergence of New Hypotheses
An exhaustive review of the theoretical and empirical literature reveals that the Efficient Structure hypothesis is explored following a number of serious modelling attempts under the two versions of implicit and explicit measurements of Efficient Structure. Shepherd (1986) , Schmalensee (1987) , Timme and Yang (1991) , Berger (1995) , Sathye (2005) , Park and Weber (2006), Byeongyong (2002) , Byeongyong and Welss (2008 ), Chortareas et.Al (2009 ), Seelanatha, (2010 , strongly contest employing market share as a proxy for efficiency and strongly recommend the employment of a direct measure of efficiency given that market share captures the effect of other variables other than efficiency. Smirlok (1985) , subscribing to the efficiency hypothesis, considers market share as a proxy for efficiency. The efficiency hypothesis prevails when a significant positive correlation between market share and profitability is signalled. This method implicitly assumes that a higher market concentration is the main source of market power. Shepherd (1986) criticizes this method by considering that the direct source of market power is the domination of participants over the individual market, independently of the ultimate sources of such a domination, hence the emergence of the Relative Market power (RMP) hypothesis. It is uniquely the banks with a large market share and diversified products that might exert their market power to determine prices and make profits. Consequently, under the RMP hypothesis, individual market shares accurately determine market power and market imperfections.
The RMP hypothesis is empirically proved when concentration introduced in the explanatory equations of performance is found non-significant in contrast to market share which should be positively and significantly correlated with price and/or profitability. Nevertheless, it is not obvious that employing market structure in these equations produces unambiguous results. A bank with a strong position in the market may either reinforce its domination over the market or achieve a higher efficiency.
Some empirical studies test the SCP and RMP hypotheses by analyzing the profit-concentration relationship (market share). However, these studies are incapable of favouring one of the two hypotheses. The reason is that the effects of market power and efficiency might be simultaneously present in the variables describing market structure and they are neutralized at the level of the concentration coefficient (market share). Another problem might arise, inconsistently with the theory; efficiency and concentration are negatively correlated. In this case, a significant and positive coefficient of market structure might be fallacious. These studies cannot confirm either of the SCP and RMP hypotheses without ambiguity, due to the combined effect of market power and inefficiency.
A particular case of market power hypothesis should be mentioned. It is the Quite Life (Hicks, 1935) hypothesis according to which a bank management unit with a large market share is less centred on efficiency as the exploitation of market power in terms of fixing prices allows deriving automatically benefits. An increase in market power comes with a deterioration of efficiency which makes banks unable of earning higher profitability. The Quite Life hypothesis puts forward an explanation in the case of the absence of a presumed relationship between profitability and market structure.
Aware of the fact that neither the SCP model nor the efficiency model is important in explaining banking profitability and in order to resolve these methodological problems, Berger and Hannan (1993) were the first to think about explicitly integrating efficiency variables in the equations. They were followed by the works of Berg and Kim (1994) , Maudos (1998 ), Berger (1995 , Berger and Hannan (1997) , Goldberg and Rai (1996 ), Papadoplous (2004 ), Byeongyong (2002 , Park and Weber (2006), Samad (2008) , Al-Obaidan (2008) , Fu and Heffernan (2009 ), Chortareas et. Al (2009 ), Al-Muharrami and Matthews (2009 ), Seelanatha, (2010 . Once the notion of efficiency is explored, different versions of efficiency are highlighted. Thus, the Efficient Structure hypothesis includes a production technique dimension, a production scale dimension and finally a resources allocation dimension.
Berger (1995) divides the efficiency hypothesis into x-efficiency (XE) and scale efficiency (SE) hypotheses. According to the x-efficiency hypothesis, the costs incurred by banks with efficient management and/or technologies are lower resulting in higher profitability. The better banks' x-efficiency is, larger are market shares and higher is concentration. Under the efficiency hypothesis, the difference in performance between two firms is not due to differences in management quality, but to differences at the level of scale efficiency. Banks' costs lower than their competitors result in higher profitability. These banks may acquire extended market shares which increases market concentration. Recently, Al-Obaidan (2008) , presents a general composite model. Estimating technical efficiency using deterministic and stochastic functions, empirical results confirm the efficiency hypothesis in the Commercial Banking Industry of the Gulf Cooperation Council (GCC) Emerging Markets over the (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) period. Surprisingly, Al-Muharrami and Mattews (2009) , who differentiate between bank fixed effects and country fixed effects, find out that over the period 1993-2002, the banking industry in the Arab GCC countries is best explained by the SCP hypothesis, but they fail to provide proof for the quiet life Hypothesis. Fu and Heffernan (2009) study the relationship between market structure and performance within the Chinese banking sector during the period 1985-2002. Using panel-based data and a random-effects estimation procedure, the market power and efficient structure hypotheses are tested. The obtained results suggest that the gradual reforms strategy affects Chinese banking market structure and recommend orienting the new policies towards enlarging the market shares of the most efficient banks. Fu and Heffernan (2009) propose a simultaneous application of market structure (concentration and market share) and efficiency (x-efficiency and scale efficiency) which allow retaining or rejecting the hypotheses. The SCP (RMP) hypothesis might be tested if the correlation between concentration (market share) and profit is positive. In this case, the rest of the structural variables and efficiency variables are irrelevant. Likewise, the x-efficiency hypothesis (scale efficiency) might be tested when there is a positive correlation between x-efficiency (scale efficiency) and profit. The rest of the efficiency variables and market structure variables are irrelevant. However, in order for the efficiency hypothesis to be confirmed, there should exist a positive correlation between market structure variables (concentration and market share) and efficiency (Berger and Hannan (1997) ). Likewise, Chortareas et. Al (2009), produce evidence supporting the efficient structure hypotheses for nine Latin American countries between 1997-2005. The authors test the competition hypothesis mainely the market power hypotheses which includes SCP and RMP in the one hand, and on the other hand the efficient structure hypotheses which includes x and scale efficiency. Recently, Seelanatha (2010) reviews how the banks' efficiency and market structure affect the overall performance of banking firms measured in terms of profitability and net interest margin using structure conduct performance literature. Applied to a Sri Lankan banks sample, findings of the empirical analysis show that over the period 1977-2005, banks performance does not depend on either market concentration or market power of individual firms but on the level of efficiency of the banking units.
To our knowledge, this paper is among the rarest which attempts to investigate of explanatory models of profit generation sources within bank firms. The two dimensions of banking efficiency and social well being are strongly present, an aspect which makes of this paper a document that draws the interest of bank firms as much as the government and the consumer.
In the following we provide the formal representation of the two competing theories. Note that we retain all the forms of efficiency and we generate approaches in terms of x-efficiency, technical efficiency, scale efficiency and allocative efficiency. Accordingly, all the variables are related to their expected sign. The Efficient Structure theory of profits may be characterized as follows:
Necessary Conditions are:
The Market Power Theory of profits may be characterised as follows
Quite Life effect is:
The DEA methodology
The theoretical foundation of non-parametric estimations is developed for the first time by Farrell (1957) . Charnes et al (1978) have put into focus a technique using programming methods which they call « Data Envelopment Analysis (DEA) ».
We consider a number of N banks or Decision-Making Units (DMUs), each of them produces "m" inputs by means of an "n" input. Each DMU measures its efficiency through the following ratio: The variable βs represents the contraction factor and corresponds to the level of technical efficiency of the DMU under consideration. The interpretation of this linear program is simple. For an efficient bank, the coefficient βs equals 1, whatever "j" is different from "s". According to the first constraint, it is impossible to find in the set of references another bank which produces as much (or more) of each product. According to the second constraint, it is impossible to find in the set of references another bank which uses a less important quantity of inputs. The coefficient βs applies to the set of vectors of input and is assimilated to a coefficient of use of resources.
After imposing variable scales' operations to the production frontier, it is possible to measure pure technical efficiency of the entity "s". To this effect, we should insert in the linear program (11) the following constraint: ∑λr = 1. Indeed, the linear program (12) an idea about the excessive use of inputs associated with a non-optimal output level. If SEi =1, the firm operates at constant returns scale, which is economically and socially optimal (Charnes et. al, 1978) . If SEi < 1, scale returns are increasing and if SEi >1, scale returns are decreasing. It is worth noting that scale efficiency cannot be negative, since technical efficiency and pure technical efficiency are often positive.
To estimate cost efficiency, we should take into account inputs prices. Indeed, we establish this measure by the following linear program:
The allocations which minimise the production cost of an entity "S" given the observed prices of these inputs are obtained by les X * js solutions of this linear program. Thus, cost efficiency score corresponds to the ratio minimum cost and weighted input quantities by their prices and reflected in Cs
Data and Variables

Sample and Period
The Professional Association of the Banks of Tunisia is our main source of data published in their annual reports. We have as well used balance sheets and accounts' results available in the banks' activity reports. Data concerns the period 1990-2005. The choice of the period depended on the availability of necessary information. The year 1990 coincides with the introduction of a number of financial reforms attempting at boosting progressive monetary and financial systems openness by authorizing foreign participation in banks capital, liberalizing interest rates and the dinar's exchange rates and a gradual openness of the capital account (Note 2).
The sample includes 10 banks. We retained the commercial banks having a regular activity over the period under consideration. Banks whose data do not cover the studied period or those recently set up are eliminated from our sample (Note 3). 
Input and output vectors and selected input prices
The choice of a behavioural model describing the attitude of the bank towards its production and activity dynamics imposes itself in the economics literature concerned with banking. We remind you that economics literature which describes banks' behaviour in terms of banking activities is divided into two schools: the first school adopts an intermediation approach according to which deposits are converted into credits (Mester 1987) . The second school, on the other hand, adopts the production approach according to which the bank employs production and capital factors to generate deposits and credits. Ferrier and Lovell (1990) and Fried et al (1993) favour the production approach in so far as research is concerned with cost efficiency since this approach is centred on operational costs. Elyasiani and Mehdian (1990) favour the intermediation approach which includes interest expenses which constitute a large proportion of expenses of all banks. The intermediation approach fits perfectly our research interest, given the fact this latter is focused on the study of the bank's total costs. It is thus the approach which we favour in order to analyse the economic validity of the bank.
We take as banking outputs claims on clients (CC), inter-banks loans (IBL) and investment portfolio (IP) (Note 4). We retain as well three inputs as necessary requirements for production: the labor factor (L), the physical capital factor (K) and the financial capital factor (F). Claims on clients are generated from discounted portfolio, debit accounts, special resources-based credits and other clients-oriented credits. Inter-bank loans include specialised banks and institutions-oriented loans, cash, and Central Bank of Tunisia, deposits certificates, acquired treasury bills and postal cheques. The investment portfolio value is directly derived from balance assets.
In so far as inputs are concerned, these latter are measured by the global effect of the personnel for the labor factor. The physical capital factor or production equipments includes leasing operations, fixed assets and the net non-value of paying-offs and other assets. The last input, i.e. the financial capital, is essentially derived from deposits in the way the intermediation approach stipulates. Thus, financial capital includes loans given by the central bank, loans from specialised banks and institutions, clients' deposits, savings deposits, bonds, term accounts, other financial products, other clients-derived amounts, special resources and engagements and other loans.
As far as production factors are concerned, they are respectively cost of labour factor (LC), physical capital cost (KC) and financial factor cost (FC). Cost of work factor is estimated by the sum of salaries. The cost of physical capital is given by the charges on diverse operations, by the general operating charges and Endowments for amortization and for provisions on fixed assets. The financial cost supported by the bank is defined by charges on treasury operations and inter-bank operations, interests on client deposits, charges on obligatory, budget-related and external loans and diverse losses.
Data in terms of costs are very useful, if not necessary to compute different inputs prices in order to estimate total efficiency under these two disassociated forms, i.e. technical efficiency and allocative efficiency. Total cost (TC) is derived from the sum of labour factor cost, physical factor cost and financial factor cost. The operating cost (OC) is represented by the sum of labour factor cost and physical capital factor cost. Inputs prices are computed as the respective ratios of cost and quantity of production factor. Thus, we note (W L ) as the price of labour factor, (W K ), as the price of physical capital factor and (W F ), as the price of the financial factor. Table 1 shows that decomposing total efficiency into technical and allocative efficiencies bespeaks a big difference between these two. Technical efficiency seems to summarize the level of the bank's efficiency. This latter however suffers from deficiency in terms of efficient allocation of production resources knowing the inputs prices. A problem of better allocation of resources is detected at the level for each bank, despite the fact that UIB and the BS are the least exposed to this anomaly.
Empirical Findings
Efficiency results
The disturbances observed at the level of cost efficiency are rather highly influenced by quasi-similar disturbances at the level of allocative efficiency. This is explained by the fact that technical efficiency shows a relative stability of its coefficients all along the period which ends by a convergence of scores of the two efficiency notions.
Regression of market structure-performance and efficiency: x-efficiency and scale efficiency
We introduce the variable efficiency under its decomposed forms of x-efficiency and scale efficiency. We test the different hypotheses according the variables concentration ratio of the three biggest firms (CR 3 ) and The Herfindhal-Hirschman index (HERF) (Note 5) and the variables market share MSI 1 and MSI 2 . MSI 1 measures the deposits of the studied banks in relation to the deposits of all banks, whereas MSI 2 is expressed in terms of assets. Control variables account for firm specific and market specific characteristics. These characteristics are inherent to the size, risk, cost and ownership (See Table 2 ). They are supposed to affect bank's profitability as already proved by previous studies. (Ahmed and Khababa, 1999; Pilloff and Rhoades, 2002; Samad, 2008; Fu and Heffernan, 2009; Chortareas et. Al, 2009 , Seelanatha, 2010 .
In table 3, the estimations show very interesting results which are reported in table1. In relation to the variables profit, namely Return on Assets (ROA) and Return on Equity (ROE) (Note 6), the variables concentration are significant but with negative signs. In so far as the regression retaining the variable price (the net interest margin (NIM) (Note 7) as the dependent variable is concerned, the coefficients related to the variables concentration are positive but non-significant. These results allow us to reject the first classic hypothesis SCP.
As for the RMP, the results are sensitive to the to-be selected dependent variables. In so far as the variable profit is concerned, we detect positive and significant coefficients for the variable ROA regressed on MSI 1 and this holds whatever the variable concentration is CR 3 or HERF. Likewise, the results on price support the RMP hypothesis for regression relative to MSI 1 as market share variable and this holds whatever the variable concentration is CR 3 or HERF. The second definition of market share (MSI 2 ) shows the expected signs but with low significance.
The results show as well that the efficient structure hypothesis might be retained under its version Scale Efficiency. The second version x-efficiency is rejected because of the counterintuitive signs, despite the fact that the non rejection of the two versions might be the case of other studies and none of the hypotheses excludes the other. Scale efficiency is uniquely confirmed in profit regressions and this within six of the eight specifications.
At this level the results seem mitigated and in favour of the RMP hypothesis or the scale efficiency hypothesis applying the used variables. However, all the results reject the collusion and x-efficiency hypotheses. These results are in line with the work of Goldberg and Rai (1996) . According to Berger and Hannan (1997) , these results cannot be retained only after controlling for the necessary conditions.
The regression of the necessary conditions reveals an interest towards the robustness of the given conclusions according to which we assume that within the Tunisian banking sector the most scale-efficient banks produce at a minimum cost (See table 4 ). The results show that the variables concentration (CR 3 and HERF) are related to coefficients which do not confirm our conclusions. It is with the variable market share and under the definition MSI 1 that the results show a positive and significant relationship with scale efficiency. Despite this observation in favour of scale efficiency hypothesis, this latter cannot be adopted in the absence of a positive and significant relationship with the variable concentration.
Regression of market structure-performance and efficiency: technical efficiency and scale efficiency
Moving to estimations including technical efficiency instead of x-efficiency has allowed us to reduce ambiguity. Indeed, the results show some support to the RMP hypothesis over six of the twelve regressions. Price regressions totally support this hypothesis. Thus, the SCP, XE and SE hypotheses are rejected. Once the efficient structure hypotheses are rejected, the work on the necessary conditions seems senseless. (See table 5 ).
Regression of market structure-performance and efficiency: technical efficiency, scale efficiency and allocative efficiency
We thought that adding allocative efficiency variable in the set of regressions by comparison to the preceding specifications would allow a better representation of efficiency as a key variable in the model under its three components; technical efficiency, scale efficiency and allocative efficiency. The explanatory power confirms our intuition. It records a remarkable increase which moves from 0.21 to 0.40 for the first regression. (See table 6 ).
The Berger and Hannan's (1997) innovation in terms of analysis under the terms of price variables have been very useful to us. In fact, and similar to the previous results, all regressions are conclusive in favour of the RMP hypothesis in contrast to profit regressions which seem highly irrelevant. Two out of eight regressions are valid. They are in favour of the RMP hypothesis.
The allocative efficiency variable, despite being neatly significant (the most significant of all the variables in the regressions), shows a sign different from the theoretical expectations. The other efficiency variables: technical efficiency and scale efficiency are for for most of the estimations consistent with the theoretical approach but not significant. Thus, they do not explain the efficient structure-market power paradigm.
Testing the Quite Life Hypothesis
Our empirical study relative to the Quite Life hypothesis has been conducted using sixteen different regressions. (See table 7 ). The idea was to test the relationship between the variable efficiency, on the one hand, and market share and concentration variables, on the other hand. However, we would like to reiterate that with reference to the literature (Note 8), this hypothesis is retained only when the coefficients associated to market share and concentration variables are negative and significant for the same regression, a fact which was not proved in any of the investigated regressions.
In so far as the x-efficiency variable, this latter shows results disfavouring the Quite Life hypothesis because of signs inconsistent with those of the literature; the signs of the coefficients associated with market share and concentration are positive on the whole. Our research on the validity of the Quite Life hypothesis touches as well on the other versions of efficiency of which technical efficiency, scale efficiency and allocative efficiency. The same observations hold and consequently the same conclusions are forwarded, of which the non-validity of the Quite Life hypothesis.
Conclusion
This paper attempts to distinguish between two competing theories; the efficient structure theory and market power theory. We set to assess whether Tunisian deposit banks, which pretend profitability, show a collusive behaviour in terms of exploiting consumers and of fixing higher prices.
We explore the relationship between market structure and performance by incorporating different forms of efficiency computed by means of the Data Envelopment Analysis. It is worth noting that efficiency measurement highlights the way banks allocate their resources. It is in a way an appreciation of the banks' degree of adjustment between incurred costs and the quality of the offered services. Accordingly, efficiency relates to the two inputs-outputs poles, which implies that efficiency refers to the capacity of the bank to conveniently align the used resources to the products.
Over a sample of ten Tunisian banks, we used data over the period 1990-2005 to test the three hypotheses which emerge from market power theory i.e. the SCP hypothesis, the RMP hypothesis and the Quite Life hypothesis. Likewise, four hypotheses are related to the efficient structure theory, i.e. x-efficiency hypothesis, technical efficiency hypothesis, scale efficiency hypothesis and allocative efficiency hypothesis.
Our study reveals that, in the main, Tunisian banks are efficient at 67.13 per cent. By decomposing the total efficiency, we reach the conclusion that the origin of inefficiency resides mainly in allocative efficiency, whereas banks are technically and scale-level efficient. Yet, consistent with Al-Obaidan (2008), Chortareas et. Al (2009) and Seelanatha (2010), our empirical investigations in terms of profit and price regressions show results disfavouring the SCP hypothesis and reject consequently any possibility of market power exertion at the expense of consumers. Equally noted, whereas the Quite Life hypothesis is not retained, we confirm the validity of the RMP hypothesis. In so far as efficient structure hypothesis is concerned, none of its versions seem to support the market structure-performance model, although the efficient structure hypothesis is defendable on the ground of significant positive signs; this latter fails the necessary conditions. The obtained results allow us to conclude that Tunisian deposit banks have market shares explained essentially by an expertise in the field of product differentiation policies, naturally known for generation of profits without harming social structure.
This study provides some insights in terms of financial and economic implications. The earlier reforms characterizing the legislative and the legal frameworks have favoured banking sector efficiency. Therefore, these results suggest that policy makers should focus on policy reforms that enhance banks' efficiency and mainly solve allocative inefficiency. In line with shepherd (1986), the Relative Market Power hypothesis confirmed in this study assumes that only firms with important market shares and diversified products have the power to fix prices and gain abnormal returns. Therefore, it is advisable that policy makers should be aware of practices which tend to fix prices of credits-related products and which eventually harm consumers' well being. Economic policies favoring financial innovation and products differentiation may improve market contestability, where continually improving the sector's efficiency and competition is very important. OWNER: it is equal to the unit when the bank is privately owned; equal to zero if it is state owned THREE: is equal to the unit when the bank belongs to the three largest banks, equal to zero elsewhere. 
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